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GOAL 3: Strengthen the
Information Infrastructure
for Toxicology and
Environmental Health

In order for NLM to accomplish the
mission set forth in the previous twa
goals, it is important that certain
organizational (“infrastructure™) issues
be clarificd. Thesze invelve the impor-
tance of NLM positioning itzelf vis-a-vis
future scientific discovery in toxicology
and environmental health, the value of
providing support to informatics
researchers natlonwide in these fields,
the need to obtain a broader apectrum of
advice for NLM information services in
toxicology and environmental health,
and the advisability of requesting clarifi-
cation of certain legislative authorities.

3.1 Provide an Information
Infrastrueture for Future
Scientific Discovery in
Toxicology and
Environmental Health

TFuture progreaa in the digeiplines that
support research and development in
toxicology and environmental health ia
dependent on information resourcea
adequate to their needs. The use of
NLM's online services in emergency
gituations and at the community level is
one end of the conlinuum; at the other is
the need of scientists who generate new
data and who depend on an ever richer
and more sophisticated information
environment to support their work.

If these are to be mutually reinforcing,
the NLM must constantly be alert to
gources of new data and to new ways of
linking existing data to ensure that what
wa loarn about the environment broadly
13 turned to maximum use for society.

The Panel believes that a key part of this
long-term goal is the development of
integrated databases and data handling
capabilities that will identify and link
the toxic effects of chemical agents to
their molecular structurez and to the
cellular aites of toxic actions.

A recent FOCSET Committes report
states that “Biotechnology iz a set of
powerful tools based on biological
knowledge. Mastery of these fools will
ultimately touch every facet of American
life from the food we eat and the water
wi drink to the energy that fuels our
machines and the matariala from which
they are constructed. Biotechnology
affers novel approachea to conguering
disease, easing world hunger, and reduc-
ing environmental pollution.. The impact



of biotechnology on society and the
economy in the coming decade could be
profound, and grow dramatically in the
next century, if projected technical
advances are realized, ™

The rapidly growing body of knowledge
about the molecular basis of life is taking
the form of computer-hased factual
databases with explicit linkas

to bibliographic records of the published
gelentific literature, and implicit links to
other factual databases. An example

1% the GenBank record of nucleie acid
sequences of genes (or gene fragments),
ils links to MEDLINE records of the
peer-reviewed publications announcing
the discoveries, and its merely implicit
links to the records of the aminoe acid
sequences that characterize the protein
products of the same gene (see Fipure 4],

In addition to auch relatively well-known
examples, scientists are also reporting
the occurrences of molecular changes
that may be important “biological
markera® for the permanent effects of
environmental hazards upon a
suaceptible population (or individual).
By and large, the current design of
computer databases does not yet reflect
auch relationships. NLM should monitor
the field and toke action so that
important scientific data and asaocia-
tions are not ohacured within the
growing maoss of facts. 2

As more knowledge about the moleeular
bagiz of life becomes available, it is
important that the molecular and
cellular basis of toxicological effects be
considered as an organizing principle for
future databases. As a starting point,
LM should undertake to analyze
eurrent chemical and toxicological data-

bases with a view to establishing link-
ages between those and other databazes
that deal vwith molecular information,
such ag genetics, mapping, and sequence
databages,

Recommendation 3.1
NLM should investigate possible

new mformation sfructures and
representations that are being used
fo atd in the understonding of the
soieniific bosiz of environmendal
effects on molecular and cellular
gyaiems, When there in sufficient
accumulaiion of data, NLM shouwld
specify and design a prototype
syetem for linking chemical and
toxtenlogicn! date with a limited
set of molecular datobases, con-
centrating on toxic effects at the
maolecular and cellular level,
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3.2 Initiate Support for
Extramural Research in
Toxicological and
Environmental Health
Informatics

With funding and leadership provided
by NTH and NLM, a community of
researchers has been active for over twa
decades in wide-ranging applications of
computers to medicine. This research
has greatly advanced the capabilities of
the computer in research and medical
decigion making and has laid the ground-
work for aubstantial work yet to be done,
Specifically, medical informatica research
gupport has resulted in new information
management tools, methods for repre-
genting the judgment and knowledge of ex-
perienced physicians, computer networks
to permit efficient communication among
health personnel, and expert computer
systems to provide advice and decision
support to health workers and to monitor
health care. The valoe of such toola will
be enhanced progressively as increas-
ingly powerful computer aystems and
uzer-friendly interfaces are developed.

There is a need to extend these infor-
matics technologies to areas pertinent to
toedicolopy and environmental health,
such as epidemiology, pharmacokinetica,
risk assessment, toxic plume dispersion,
disaster modeling, and chaos theory,
Application of modern informatics tech-
nologies is particularly important for
new sublfields like “molecular toxicology™
and “molecular epidemiology.”

Similarly, there is a need to support
research to address pressing needs in the
organization and representation of
knowledge about toxieology and environ-
mental health, A desirable mechanism to
support such research ia by extending
current NLM grant programs.

Recommendation 3.2

NLM should expand its existing
medical and biotechnology
informaotics research grants program
to extend such research info areas
that world advance the handling
and use of toxicologieal and environ-
mental health informaiion, and in
particular to facililate research in
the freld of molecular toxieology.

3.3 Define NLM
Responsibilities in
Toxicology and
Environmental Health

TTF has implemented its products and
seTvices in response bo major environ-
mental lawe that mandate ether agencies
to provide toxicological and environ-
mental information resources. The
Comprehensive Environmental
Responsze, Compensation, and Liability
Act of 1980 (CERCLA), and ita successor
legislation, the Superfund Amendments
and Reauthorization Act (SARA) of 1986,
are cases in point, Although the NLM is
not specifically identified in these laws,
many of NLM'a eurrent activities in
toudcology information are now aup-
ported under this comprehensive legisia-
tion through interagency agreements
with Congressionally mandated lead
agencies, especially EPA and ATSDH. A
graphic representation of the TIP budget
over the vears is shown in Figure 5.

TIP operates under the authority of the
Mational Library of Medicine Act of 1856
(P.L. 84-941), Thia Act provides suffi-
cient general legal authority, but does
not apecifically recognize NLM's activi-
tier in the acquisition, organization, and
dizzemination of information about
toxicology and health effects of the



environment. [t may be desirable for the
NLM Act to acknowledge NWLM'z roles in
these areas.

Recommendation 3.9

NEMs authority should be amended
o enwrneinte specifically the Likrary’s
condinutng and expanding reponst-
Dififtes tn the areas of foxicalogy and
entironmenial health.

3.4 Obtain Expert Advice
on Long Range
Management Principles
for the Toxicology
Information Program

In 1964, NLM began what was to become
a long-lasting relationship with the
Wational Academy of Sciences with the
establishment of an advisory commitbes—
the Toxicology Information Program
Committee (TIPCOM). Over the vears,
TIPCOM's membership of illustrious
toxicologists, pharmacologists, and
chemizsts, has guided the propram. NLM
continues to need poliey puidance as well
ag pzeistance in identifying emerging
areas in toxdcology and environmental
health that may reguire information
gupport. NLM also needs detailed opera-
tional and technical puidance on select-
ing databages and applving new informa-
tion technologies,

As described earlicr, NLM needs assis-
tance from a users’ group to obtain
feedback on the technical performance,
uaahility, and aceeptability of current
database offerings and those under
development, If organized under the
auspices of TIPCOM—perhaps as a
subcommittes—such a group could
function as a channel through which

Hiztary of the TIP Budget
[ — LT, L 4 T -
B, 000 — vy
E -

'.|:|:.: .— - - .- ]
_ L |
= & — i 1
& & i | Ll I 2o
H £ '-_ L 1 - v
é g (R L] L ".. ey g R
- - & & .

11 L) -
7z 30 T e ‘,.-‘ B At
: i i o
= P , AT |
2,000 o= .
By il o, |
1,04 —-.-:‘__-'- e i 2 e A ik T
R L] O U0 HE — allih |'____J_J__I_IJ
By &l 73 TH 45 TR BT BIX BHL -HS 83 W1 W3
Yoer
latal  sppropriotizas . From {ther Agencies
Ll A Tl et stens

Fignre &

both the TIPCOM membership and NLM
management are roulinely informed of
the user commumnity’s needs and expecta-
tions, To carry out this expanded charge
the current TIPOOM membership would
need Lo be expanded Lo nclude reprezen-
tatives of related disciplines {e.g., ooou-
pational health, environmental health,
computersciences, database management,
and user-gvstem interfaee development).

Recommendalion 3.4
The Mational Academy of Beieneos
Taxicology Informalion Program
Committee (TIPCOM) should be
expanded fn membership and scope
of responsibility, and assime a more
tigorows rofe in advising NLM in
operational and technicol motters,
progran policy, and new areas of
seience that showld be addressed, A
user advisory growp comprised of
representatives of NCMs enhanced
user comumunity should be organized
under the auspices of TTIPCOM fo
provide needed feedback on current
and anticipated datobase offerings.



